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Detailed Action 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims #1, 2, 3, 5, 6, 8, 9, 17, 18 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Siniaguine (U.S. Pat. No.6,664,129 B2, Patented 12/16/03, Filed 12/12/02), 
and in view of Komura et al. (U.S. Pat No.5,423,941, Patented 06/13/95, Filed 1 1/17/93). 

Siniaguine substantially shows the claimed invention, as shown in figures 1-13 and 
corresponding text, in a similar method, pertaining to claims #1, 17, 18 and 19, a 
manufacturing method for a semiconductor device comprising: a hole (item 124) portion 
formation step for forming hole portions whose entire width is substantially identical to the width 
of the opening portion in a part of the active surface (item 110 f) side of the substrate (item 110) 
on which electronic components are formed (column 2, lines 7-11 and lines 17-31); a 
connecting terminal (item 150) formation step for forming connecting terminals that serve as the 
external electrodes of the electronic circuits by burying metal in the hole portions (column 2, 
lines 42-54); and an exposure step for exposing a part of the connecting terminals by carrying 
out processing on the back surface of the substrate (column 1, lines 24-35; column 3, lines 13- 
29). Pertaining to claim #2, Siniaguine shows, a manufacturing method for a connection 
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terminal formation step for forming connection terminals that serve as the external electrodes of 
the electronic circuits by burying metal in the hole portions (column 2, lines 42-54) and an 
exposure step for exposing a part of the connecting terminals by carrying out processing on the 
back surface of the substrate (column 3, lines 13-29). Pertaining to claim #3, Siniaguine shows, 
a manufacturing method for a semiconductor device, wherein the exposure step is a step in which 
a part of the connecting terminals is exposed without changing the shape of the connecting 
terminals (column 3, lines 45-52). Pertaining to claim #5, Siniaguine shows, a manufacturing 
method for a semiconductor device comprising: a concavo-convex shape formation step for 
forming a concavo-convex shape (item 124c) on a part of the active surface (item 104) side of 
the substrate (item 110) on which the electronic circuits are formed (column 2, lines 7-11); a 
hole formation step for forming hole portions by etching the area in which the concavo-convex 
shape (item 124c) has been formed, whose entire width is substantially equal to the width of the 
area on which the concavo-convex shape (item 124c) has been formed and whose bottom surface 
has a shape substantially identical to the concavo-convex shape (item 124c) (column 2, lines 17- 
31); a connecting terminal (item 150) formation step for forming the connecting terminals that 
serve as the external electrodes of the electronic circuits by burying metal in the hole portions; 
and an exposure step for exposing a part of the connecting terminals by carrying out processing 
of the back surface of the substrate (column 2, lines 42-54). Pertaining to claim #5, Siniaguine 
shows, a manufacturing method for a semiconductor, wherein the exposure step is a step in 
which a part of the connecting terminals is exposed without changing the shape of the connecting 
terminal (column 3, lines 13-28). Pertaining to claim #5, Siniaguine shows, a manufacturing 
method for a semiconductor device comprising: a mask formation step for forming a mask 
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having a plurality of holes (item 124) in the hole formation area set in a part of the active surface 
(item lOf) side of the substrate (item 110) on which the electronic circuits are formed (column 
2, lines 17-31); a connecting terminal (item 150) formation step for forming connecting 
terminals that serve as the external electrodes for the electronic circuits (item 2044&208) by 
burying metal in the hole portions (column 5, lines 25-33); and an exposure step for exposing a 
part of the connecting terminals by carrying our processing on the back surface of the substrate 
(column 1, lines 24-35; column 3, lines 13-29). The Examiner notes that the prior art fails to 
mention explicitly a "plurality of holes". However, it does state in column 2, line 24-26, that one 
or more openings (item 124) are formed, and that in column 2, line 24-26, that openings 124 is 
formed by a mask. The Examiner takes the position that this is the equivalent to a mask with a 
plurality of holes. Pertaining to claim #9, Siniaguine shows, a manufacturing method for a 
semiconductor device wherein the exposure step is a step in which a part of the connecting 
terminals is exposed without changing the shape of the connecting terminals (column 3, lines 
45-52). 

Siniaguine fails to show, with respect to claim #1, a curved surface formation step using 
isotropic etching for curving the bottom surface of the hole portion while maintaining the width 
of the bottom surface in the hole portions substantially identical to the width of the opening 
portion. Siniaguine also fails to show, pertaining to claim #2, a hole portion formation step for 
forming hole portions whose entire width is substantially identical to the width of the opening 
portion in a part of the active surface side of the substrate on which electronic components are 
formed a curved surface formation step for curving the bottom surface of the hole portion while 
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maintaining the width of the bottom surface in the hole portions substantially identical to the 
width of the opening portion, wherein the curved surface formation step is a step in which the 
bottom surface of the hole portion is formed into an approximately semispherical shape by 
isotropic etching. Finally, Siniaguine fails to show, pertaining to claim #8, a formation step for 
forming hole portions whose entire width is substantially identical to the width of the hole 
formation area and whose bottom surface has a concavo-convex shape by etching the substrate 
through each of the holes formed in the mask using an etching method in which the holes widen 
slightly in the surface direction of the substrate. 

Komura teaches, in a similar method for forming deep trenches on a surface of a 
semiconductor substrate, pertaining to claim #1, a curved surface formation step using isotropic 
etching for curving the bottom surface of the hole portion while maintaining the width of the 
bottom surface in the hole portions substantially identical to the width of the opening portion 
(column 1, lines 41-67). The Examiner notes that Komura does not state explicitly that the width 
of the bottom surface in the hole portions are substantially identical to the width of the opening 
portions. However, Komura teaches a method for isotropic etching, using a gas composition that 
provides deep trenches with good reproducibility and with good configuration, preserving a 
slight taper of trench sidewall at an angel near 90*^. The Examiner takes the position that 
Komura' s method of controlling the angle of the sidewalls, shows not only the capacity to 
maintain the widths of the trenches, but also teaches widths that are substantially the same. For 
this reason, the Examiner takes the position that the method taught by Komura, is equivalent the 
method presented in the claim language. Pertaining to claim U2, Komura shows, manufacturing 
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method for a semiconductor device comprising: a hole portion formation step for forming hole 
portions whose entire width is substantially identical to the width of the opening portion in a part 
of the active surface side of the substrate on which electronic components are formed (column 1, 
lines 13-26) a curved surface formation step for curving the bottom surface of the hole portion 
while maintaining the width of the bottom surface in the hole portions substantially identical to 
the width of the opening portion (fig. la; column 1, lines 41-67), wherein the curved surface 
formation step is a step in which the bottom surface of the hole portion is formed into an 
approximately semispherical shape by isotropic etching (column 1, lines 41-67). Pertaining to 
claim #8 J Komura teaches a concavo-convex shape hole formation step for forming hole portions 
whose entire width is substantially identical to the width of the hole formation area and whose 
bottom surface has a concavo-convex shape by etching the substrate through each of the holes 
formed in the mask using an etching method in which the holes widen slightly in the surface 
direction of the substrate (fig. #1; column 1, lines 13-26 and lines 41-67); 

It would have been obvious to one having ordinary skill in the art, at the time the 
invention was made, with respect to claims #1, 2 and 8, to include a formation step for forming 
hole portions whose entire width is substantially identical to the width of the opening portion in a 
part of the active surface side of the substrate on which electronic components are formed a 
curved surface formation step for curving the bottom surface of the hole portion while 
maintaining the width of the bottom surface in the hole portions substantially identical to the 
width of the opening portion, wherein the curved surface formation step is a step in which the 
bottom surface of the hole portion is formed into an approximately semispherical shape by 
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isotropic etching, in the method of Siniaguine, as taught by Komura, with the motivation, 
(Komura, column 1, line 6-12) that forming deep trenches, by way of dry etching a 
semiconductor substrate, is particularly useful for manufacturing an article made from Si, such as 
semiconductor DRAM. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
. section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1 1, 12, 13, 14, 15 and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Siniaguine (U.S. Pat. No.6,664,129 B2, Patented 12/16/03, Filed 12/12/02) as 
applied to claims 1,3, 5, 6, 8, 9 and 17-19 above, in view of Ormond et al. (U.S. Pat. 
No.5,521,125, Patented 05/28/96, Filed 10/28/94). 

Siniaguine substantially shows the claimed invention, as shown in figures 1-13 and 
corresponding text, in a similar method, pertaining to claim #11, a stacking step for stacking an 
identical type of the semiconductor chips or different types of the semiconductor chips (fig. 4; 
column 3, lines 54-67); and a bonding step for bonding together the connecting terminals 
formed on the stacked semiconductor chips (column 3, lines 54-67; column 4, lines 1-3). 
Pertaining to claim #12, Siniaguine shows, a mounting step for mounting one or a plurality of 
the identical type of semiconductor chips or the different types of semiconductor chips on the 
substrate on which the connecting portion is formed (fig. 4; column 3, lines 54-67); and a 
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bonding step for bonding together the connecting terminals formed on the stacked semiconductor 
chips or bonding the connecting portion and the connecting terminal (column 3, lines 54-67; 
column 4, lines 1-3). Pertaining to claim #13, Siniaguine shows, a stacking step for stacking an 
identical type of the semiconductor chips or different types of the semiconductor chips (fig. 4; 
column 3, lines 54-67); and a bonding step for bonding together the connecting terminals 
formed on the stacked semiconductor chips (column 3, lines 54-67; column 4, lines 1-3). 
Pertaining to claim #14, Siniaguine shows, a mounting step for mounting one or a plurality of 
the identical type of semiconductor chips or the different types of semiconductor chips on the 
substrate on which the connecting portion is formed (fig. 4; column 3, lines 54-67); and a 
bonding step for bonding together the connecting terminals formed on the stacked semiconductor 
chips or bonding the connecting portion and the connecting terminals (column 3, lines 54-67; 
column 4, lines 1-3). Pertaining to claim #15, Siniaguine shows, a stacking step for stacking an 
identical type of semiconductor chips or different types of the semiconductor chips (fig. 4; 
column 3, lines 54-67); and a bonding step for bonding together the connecting terminals 
formed on the stacked semiconductor chips (column 3, lines 54-67; column 4, lines 1-3). 
Pertaining to claim #16, Siniaguine shows, a mounting step for mounting one or a plurality of 
the identical type of semiconductor chips or the different types of semiconductor chips on the 
substrate on which the connecting portion is formed (fig. 4; column 3, lines 54-67);; and a 
bonding step for bonding together the connecting terminals formed on the stacked semiconductor 
chips or bonding the connecting portion and the connecting terminals (column 3, lines 54-67; 
column 4, lines 1-3). 
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Siniaguine fails to show, with respect to claims #11 and 12, a manufacturing method for 
a semiconductor device comprising: a dicing step for dicing the semiconductor device formed by 
the manufacturing method for a semiconductor device according to claim #1 into individual 
semiconductor chips. Also, Siniaguine fails to show, with respect to claims #13 and 14, a 
manufacturing method for a semiconductor device comprising: a dicing step for dicing the 
semiconductor device formed by the manufacturing method for a semiconductor device 
according to claim 5 into individual semiconductor chips. Finally, Siniaguine fails to show, vsdth 
respect to claims #15 and 16, a manufacturing method for a semiconductor device comprising: a 
dicing step for dicing the semiconductor device formed by the manufacturing method for a 
semiconductor device according to claim 8 into individual semiconductor chips. 

Ormond teaches, in a similar method, pertaining to claims #11 and 12, a manufacturing 
method for a semiconductor device comprising: a dicing step for dicing the semiconductor 
device formed by the manufacturing method for a semiconductor device according to claim 1 
into individual semiconductor chips (column 1, lines 4-7; column 4, lines 59-67; column 5, 
lines 1-4). Ormond teaches also, in a similar method, pertaining to claims #13 and 14, a 
manufacturing method for a semiconductor device comprising: a dicing step for dicing the 
semiconductor device formed by the manufacturing method for a semiconductor device 
according to claim 5 into individual semiconductor chips (column 1, lines 4-7; column 4, lines 
59-67; column 5, lines 1-4). Finally, Ormond teaches, in a similar method, pertaining to . 
claims #15 and 16, a manufacturing method for a semiconductor device comprising: a dicing 
step for dicing the semiconductor device formed by the manufacturing method for a 



Application/Control Number: 1 0/774,362 Page 1 0 

Art Unit: 2812 

semiconductor device according to claim 8 into individual semiconductor chips (column 1, lines 
4*7; column 4, lines 59-67; column 5, lines 1-4). 



It would have been obvious to one having ordinary skill in the art, at the time the 
invention was made, with respect to claims #11 and 12, to include a dicing step for dicing the 
semiconductor device formed by the manufacturing method for a semiconductor device 
according to claim #1, into individual semiconductor chips, in the method of Siniaguine, as 
taught by Ormond, with the motivation that in order to present or stack the devices for 
production or assembly, they must be separated. The conventional method for separating chips is 
dicing. 

It would have been obvious to one having ordinary skill in the art, at the time the 
invention was made, with respect to claims #13 and 14, to include a dicing step for dicing the 
semiconductor device formed by the manufacturing method for a semiconductor device 
according to claim 5 into individual semiconductor chips, in the method of Siniaguine, as taught 
by Ormond, with the motivation that in order to present or stack the devices for production or 
assembly, they must be separated. The conventional method for separating chips is dicing. 

It would have been obvious to one having ordinary skill in the art, at the time the 
invention was made, with respect to claims #15 and 16, to include a dicing step for dicing the 
semiconductor device formed by the manufacturing method for a semiconductor device 
according to claim 8 into individual semiconductor chips in the method of Siniaguine, as taught 
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by Oraiond, with the motivation that in order to present or stack the devices for production or 
assembly, they must be separated. The conventional method for separating chips is dicing. 



Allowable Subject Matter 



Claim #4 

^ A first etching step for etching the back surface of the substrate until the thickness 
of the substrate is approximately slightly thicker than the burying depth of the 
connecting terminals. 
Claim #7 

A first etching step for etching the back surface of the substrate until the thickness 
of the substrate is approximately slightly thicker than the burying depth of the 
connecting terminals. 
Claim #10 

^ A first etching step for etching the back surface of the substrate until the thickness 
of the substrate is approximately slightly thicker than the burying depth of the 
connecting terminals. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure; Tume'r et al. (U.S. Pat. No. 6,794,272), Kuesters et al. (U.S. Pat. No. 5,025,295), 
Yoshimura et al. (U.S. Pat. No. 6,706,546 B2. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andre' Stevenson whose telephone number is (571) 272 1683. 
The examiner can normally be reached on Monday through Friday from 7:30 am to 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael S. Lebentritt, can be reached on (571) 272 1873. The fax phone number for 
the organization where this application or proceeding is assigned is (703) 308 7724. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308 0956. Also, the 
proceeding numbers can be used to fax information through the Right Fax system; 



(703) 872-9306 



Andre' Stevenson 
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